Objectives: To measure the effect of external heating on bladder wall contractile function, histological structure and expression of proteins related to tissue protection and apoptosis. Material and methods: In vitro preparations of bladder wall and ex vivo perfused pig bladders were heated from 37°C to 42, 46 and 50°C for 15 minutes. Isolated preparations were heated by radiant energy and perfused bladders by altering perfusate temperature. Spontaneous contractions or pressure variations were recorded, as well as responses to the muscarinic agonist carbachol or motor nerve excitation in vitro during heating. Tissue histology in control and after heating was analysed using H&E staining and DAPI nuclear labelling. The effects of heating on protein expression levels of i) heat shock proteins HSP27-pSer82 and inducible-HSP70 and ii) caspase-3 and its downstream DNA-repair substrate, PARP were measured. Results: Heating to 42°C reduced spontaneous contractions or pressure variations by about 70%, effects were fully reversible. There were no effects on carbachol or nerve-mediated responses. Tissue histology was unaffected by heating and expression of heat-shock proteins as well as caspase-3 and PARP were also unaltered. A TRPV1 antagonist had no effect on the reduction of spontaneous activity. Heating to 46°C had a similar effect on spontaneous activity and also reduced the carbachol contracture. Urothelial structure was damaged, caspase-3 levels were increased and inducible-HSP70 levels declined. At 50°C evoked contractions were abolished, the urothelium was absent and heat-shock proteins and PARP expression was reduced with raised caspase-3 heated from 37°C to 42, 46 and 50°C for 15 minutes. Isolated preparations were heated by radiant 5 energy and perfused bladders by altering perfusate temperature. Spontaneous contractions or 6 pressure variations were recorded, as well as responses to the muscarinic agonist carbachol or 7 motor nerve excitation in vitro during heating. Tissue histology in control and after heating was 8 analysed using H&E staining and DAPI nuclear labelling. The effects of heating on protein expression 9 levels of i) heat shock proteins HSP27-pSer82 and inducible-HSP70 and ii) caspase-3 and its 10 downstream DNA-repair substrate, PARP were measured. 11
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Expression of proteins associated with cell protection and cell death also showed no variation 234 at 42°C, whereas changes at 46 and 50°C were evident. Thus, phosphorylated inducible 235 HSP70 and HSP27-pSer82 protein expression levels were unaffected at 42°C, but showed 236 reduction between 46°C and 50°C. In addition, the pro-apoptotic protein caspase-3 was also 237 significantly similar at 37 and 42°C but upregulated at 46 and 50°C. Such an increase in 238 caspase-3 protein expression levels was associated with its enhanced apoptotic activity. This 239 is evident from the significant cleavage and reduction in PARP protein expression levels at 240 46 and 50°C, which in turn will impact on PARP DNA-repair capacity at these temperatures 241 only, as well as a shrinkage of nuclear diameter consistent with increased apoptosis. A mechanism for heat-induced reduction of SA was hypothesised to be related to activation 251 of TRPV 1 channels, as the range of temperatures used here is similar to their activation range. acetylcholine from the mucosa as this influences spontaneous activity [25] . However, cooling 256 from 37 to 4°C has no effect on ATP release [26] , although the effect of raising temperature 257 on modulator release has not been measured.
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Expression levels of heat-shock proteins HSP27-pSer82 and iHSP70 at 37 and 42°C. The inset shows sample protein blots for the phosphorylated HSP27 and the housekeeping protein GAPDH. C: Expression levels of caspase and PARP, normalised to GAPDH expression.
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